In vitro developed spontaneously contracting cardiomyocytes from rainbow trout as a model system for human heart research.
Cellular models are an interesting tool to study human heart diseases. To date, research groups mainly focus on mouse models, but important murine physiology is different from human characteristics. Recently, scientists found that the electrophysiology of fish cardiomyocytes largely resembles that of humans. So far, cardiomyocyte models were generated using differentiation medium, were stimulated electrically or, when contracting spontaneously, only did so over a short time period. We established an in vitro spontaneously, long-term beating heart model generated from rainbow trout, with the potential to be used as a new human heart model system because of its electrophysiology. Spontaneously contracting 3D cell layers from rainbow trout were generated in vitro and analyzed using PCR and immunochemistry. Further, electrophysiology was measured via intra - and extracellular recordings. Contracting cardiomyogenic aggregates were generated without differentiation medium and were beating autonomously for more than one month. Electrophysiological measurements exhibit that the action potential properties of fish cardiomyocytes in part resemble the characteristics of human cardiomyocytes. The sensitivity of the beating cell aggregates to drugs could also be confirmed. Spontaneously contracting cardiomyogenic cell aggregates from rainbow trout generated in vitro are suitable for human heart research and pharmacology.